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ṑ࿘⅖ࡸ㛵⠇࣐ࣜ࢘ࢳ࡛ࡣࠊ⅖⑕ᒁᡤ࡟◚㦵⣽⬊ࡀฟ⌧ࡋࠊ㦵◚ቯᛶ⑓ኚࢆㄆࡵࡿࠋࡑ
ࡢ⤖ᯝࠊṑࡢ⬺ⴠࡸ㛵⠇ࡢኚᙧࡀ㉳ࡇࡾࠊQOLࡢⴭࡋ࠸పୗࢆࡁࡓࡍࠋ㏆ᖺࠊࡇࡢ㦵◚ቯ
ᛶ⑓ኚ࡟ᑐࡋࠊཎᅉ㝖ཤ⒪ἲࠊࢧ࢖ࢺ࢝࢖ࣥ⒪ἲ➼ࠊᵝࠎ࡞἞⒪ἲࡀᥦ᱌ࡉࢀ࡚࠸ࡿࡶࡢ
ࡢࠊ࠸ࡲࡔ‶㊊࡛ࡁࡿ⤖ᯝࡣᚓࡽࢀ࡚࠸࡞࠸ࠋ㕲⤖ྜᛶ࣑ࣝࢡࢱࣥࣃࢡ㉁࡛࠶ࡿࣛࢡࢺ
ࣇ࢙ࣜࣥ㸦LF㸧ࡣẕஙࠊ≉࡟ึங࡟㧗⃰ᗘ࡟ྵࡲࢀ࡚࠾ࡾࠊᢠ⳦స⏝ࠊච␿㈿άస⏝ࠊᢠ
⅖⑕స⏝ࠊᢠ⭘⒆స⏝࡞࡝ࡢከᙬ࡞ᶵ⬟ࢆ᭷ࡍࡿࠋ⏦ㄳ⪅ࡢࢢ࣮ࣝࣉࡣࠊ࢘ࢩ LF㸦bLF㸧
ࡀ TRAF6࡜⤖ྜࡋࠊNF-ǋ%࡞ࡽࡧ࡟ MAPK⤒㊰ࢆ㜼ᐖࡍࡿࡇ࡜࡛ lipopolysaccharide
㸦LPS㸧ㄏᑟᛶࡢ⅖⑕ᛶࢧ࢖ࢺ࢝࢖ࣥࡢ⏘⏕࡜◚㦵⣽⬊ᙧᡂࢆᙉࡃᢚไࡍࡿࡇ࡜ࢆሗ࿌ࡋ
ࡓࠋࡲࡓࠊbLFࡢࣉࣟࢸ࢔࣮ࢮᾘ໬࡟ࡼࡾᚓࡽࢀࡓ࣌ࣉࢳࢻࣇࣛࢢ࣓ࣥࢺࡢゎᯒ࠿ࡽࠊ
TRAF6࡟⤖ྜࡍࡿ࡜ᛮࢃࢀࡿ」ᩘࡢ࣌ࣉࢳࢻ㓄ิࢆྠᐃࡋࡓ㸦ᮍⓎ⾲㸧ࠋࡑࡇ࡛ࠊᮏ◊✲
࡛ࡣࠊbLF⏤᮶ࡢ TRAF6⤖ྜ࣌ࣉࢳࢻ 3✀㸦bLF-p1ࠊbLF-p2ࠊbLF-p3㸧ࢆྜᡂࡋࠊࡑ
ࢀࡽࡢᢠ⅖⑕స⏝࠾ࡼࡧ◚㦵⣽⬊ᙧᡂ㜼ᐖస⏝ࢆホ౯ࡋࠊṑ࿘⑓࡟ࡼࡿ㦵◚ቯᛶ⑓ኚ࡟ᑐ
ࡍࡿ࣌ࣉࢳࢻ་⸆࡜ࡋ࡚ࡢྍ⬟ᛶࢆ᳨ウࡋࡓࠋ 
 
㸯㸬In vitro ࡟࠾ࡅࡿ࣌ࣉࢳࢻࡢస⏝ 
 
1㸧LPSㄏᑟᛶ⅖⑕ᛶࢧ࢖ࢺ࢝࢖ࣥࡢ⏘⏕࡟ᑐࡍࡿ࣌ࣉࢳࢻࡢᙳ㡪 
Phorbol myristate acetateฎ⌮ࣄࢺ࣐ࢡࣟࣇ࢓࣮ࢪ⣽⬊ᰴ THP-1࠾ࡼࡧ࣐࢘ࢫ㦵㧊ࢫࢺ
࣮࣐ࣟ⣽⬊ᰴ ST2ࢆ⏝࠸ࠊ኱⭠⳦⏤᮶ LPS่⃭ୗࡢ⅖⑕ᛶࢧ࢖ࢺ࢝࢖ࣥࡢⓎ⌧࡟ᑐࡍࡿ 3
✀ࡢ࣌ࣉࢳࢻࡢᙳ㡪ࢆ bLF࡜ẚ㍑ࡋࡓࠋbLF-p2࠾ࡼࡧ bLF-p3 ࡢ๓ฎ⌮㸦0.02ࠊ0.2ࠊ
2μg/ml㸧ࡣ bLF㸦1ࠊ10ࠊ100μg/ml㸧࡜ẚ㍑ࡋ࡚ྠ⛬ᗘ㸦ࣔࣝẚ㸧࡟ TNFA/Tnfa, 
IL1%/Il1b࠾ࡼࡧ IL6/Il6 mRNAࣞ࣋ࣝࠊTNFDࠊIL1EࠊIL6ࡢศἪ㔞ࢆᢚไࡋࡓࡀࠊ
bLF-p1ࡣᢚไຠᯝࢆ♧ࡉ࡞࠿ࡗࡓࠋࡋࡓࡀࡗ࡚ࠊ௨ᚋࡢ᳨ウ࡟ࡣ bLF-p2࠾ࡼࡧ bLF-p3
ࢆ⏝࠸ࡿࡇ࡜࡜ࡋࡓࠋ 
 
2㸧LPSㄏᑟ◚㦵⣽⬊ᙧᡂ࡟ᑐࡍࡿ bLF-p2࡜ bLF-p3ࡢᙳ㡪 
ST2⣽⬊ࢆ LPS่࡛⃭ࡍࡿ࡜ࠊRANKLࡢⓎ⌧ࣞ࣋ࣝࡀୖ᪼ࡋࠊOPG㸦TNFRSF11%㸧ࡣ
ᢚไࡉࢀࡿࠋࡑࡇ࡛ࠊྠ᮲௳࡛ bLF-p2ࠊbLF-p3ࡲࡓࡣ bLFࢆ๓ฎ⌮ࡋࡓ࡜ࡇࢁࠊ࠸ࡎࢀ
ࡶ Rankl mRNAࣞ࣋ࣝ࡞ࡽࡧ࡟ RANKLࡢศἪ㔞ࢆᢚไࡋࠊTnfrsf11b mRNAࣞ࣋ࣝࢆ
ᅇ᚟ࡉࡏࡓࠋྠᵝ࡟ࠊࡇࢀࡽࡢ࣌ࣉࢳࢻ/ࢱࣥࣃࢡ㉁ࡣ ST2⣽⬊࡜࣐࢘ࢫ㦵㧊⏤᮶࣐ࢡࣟ
ࣇ࢓࣮ࢪࡢඹᇵ㣴࡟࠾࠸࡚ LPS౫Ꮡᛶࡢ◚㦵⣽⬊ᙧᡂࢆᢚไࡋࡓࠋࡉࡽ࡟ࠊbLF-p2࠾ࡼ
ࡧ bLF-p3ࡣ ST2⣽⬊࡟࠾࠸࡚ࠊLPS่⃭࡟ࡼࡿ JNKࠊp38ࠊp65ࡢࣜࣥ㓟໬ࢆ㜼ᐖࡋ
ࡓࠋFITCᶆ㆑ࡋࡓ bLF-p2㸦bLF-p2-FITC㸧ࢆ ST2⣽⬊࡟ῧຍࡍࡿ࡜ࠊ⣽⬊ෆ࡬ࡢྲྀࡾ
㎸ࡳ࡟ຍ࠼ࠊTRAF6࡜ࡢ⤖ྜࡀ☜ㄆࡉࢀࡓࠋ 
 
3㸧RANKLㄏᑟᛶ◚㦵⣽⬊ศ໬࡟ᑐࡍࡿ bLF-p2࡜ bLF-p3ࡢᙳ㡪 
◚㦵⣽⬊๓㥑⣽⬊ᰴ RAW-Dࢆ⏝࠸ࠊRANKL่⃭ୗࡢ◚㦵⣽⬊ศ໬࡟ᑐࡍࡿ bLF-p2࠶
ࡿ࠸ࡣ bLF-p3 ࡢᙳ㡪ࢆ᳨ウࡋࡓ࡜ࡇࢁࠊ࠸ࡎࢀࡶ◚㦵⣽⬊ࡢᙧᡂࢆᢚไࡋࡓࠋࡇࢀ࡜୍
⮴ࡋࠊ◚㦵⣽⬊ศ໬࣐࣮࣮࡛࢝࠶ࡿ OscarࠊCtskࠊAcp5ࠊNfatc1ࡢ mRNAࣞ࣋ࣝࡀᢚไ
ࡉࢀࡓࠋࡲࡓࠊRAW-D⣽⬊࡟࠾࠸࡚ࡶ bLF-p2-FITCࡀ TRAF6࡜⤖ྜࡍࡿࡇ࡜ࢆ☜ㄆࡋ
ࡓࠋ 
 
㸰㸬LPSㄏᑟᛶṑ࿘⑓ࣔࢹࣝ࡟࠾ࡅࡿ bLF-p2࠾ࡼࡧ bLF-p3ࡢస⏝ 
ࣛࢵࢺୖ㢡⮻ṑཱྀ⵹ഃࡢṑ⫗⦕ୖ࡟ LPSࢆᾐₕࡋࡓ⥥ᰦࢆ㸯᫬㛫㟼⨨ࡋࠊཱྀ⵹ഃṑ࿘⤌⧊
࡟⅖⑕ᛶኚ໬࡞ࡽࡧ࡟ࡑࢀ࡟క࠺㦵྾཰ࢆㄏᑟࡋࡓࠋ࣌ࣉࢳࢻࡣ LPSᢞ୚๓࡟ṑ⫗⁁࡟ᑡ
㔞ࡎࡘ⁲ୗࡋࡓ㸦⥲ᢞ୚㔞 24μg㸧ࠋLPSࡢࡳࢆᢞ୚ࡋࡓ⩌㸦LPS⩌㸧࡛ࡣࠊ3᪥ᚋ࡟⤌⧊
Ꮫⓗ࡟ṑᵴ㦵ṑ᰿⭷㠃ࡢ㦵྾཰ീࡀぢࡽࢀࡓࠋࡲࡓࠊṑ᰿⭷ࡢච␿ᰁⰍ࡟ࡼࡾ LPSᢞ୚ 3
᫬㛫ᚋ࡟ TNF-ǂ, 3᪥┠࡟ RANKLࡢᰁⰍᙉᗘࡀୖ᪼ࡋࠊOPGࡢᰁⰍࣞ࣋ࣝࡀῶᑡࡋࡓࠋ
bLF-p2࡜ bLF-p3ᢞ୚ࡣ TNFǂࠊRANKLࡢᰁⰍᙉᗘࢆపୗࡉࡏࠊ୍᪉ OPGࡢᰁⰍᙉᗘ
ࡀୖ᪼ࡋࡓࠋࡉࡽ࡟ bLF-p2࠾ࡼࡧ bLF-p3ࢆᢞ୚ࡋࡓ⩌࡛ࡣࠊ3᪥┠ࡢṑᵴ㦵ṑ᰿⭷㠃
࡟࠾ࡅࡿ CTSK㝧ᛶ⣽⬊ࡢᩘࡀ LPS⩌ࡼࡾࡶᑡᩘ࡛࠶ࡗࡓࠋࡲࡓࠊLPSᢞ୚ 2᪥ᚋࡢṑ
⫗⤌⧊࡟࠾࠸࡚ࠊ࣌ࣉࢳࢻᢞ୚⩌ࡣ࠸ࡎࢀࡶ Tnfa mRNAࣞ࣋ࣝࡀప್ࢆ♧ࡋࠊIl1bࠊIl6
ࡶపࣞ࣋ࣝࡢഴྥࢆ♧ࡋࡓࠋ 
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࠶ࡿ࠸ࡣ㦵㧊ࢫࢺ࣮࣐ࣟ⣽⬊ࡢ RANKLࡢⓎ⌧ࢆᢚไࡋࠊ◚㦵⣽⬊ᙧᡂࢆᢚไࡍࡿࡇ࡜ࢆ
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ࢳࢻ་⸆ࡢ๰⸆࡟Ⓨᒎࡍࡿྍ⬟ᛶࢆ♧၀ࡋ࡚࠸ࡿࠋ 
ࡼࡗ࡚ᑂᰝጤဨ఍ጤဨ඲ဨࡣࠊᮏㄽᩥࡀᒣ⏣ᱜ࡟༤ኈ㸦ṑᏛ㸧ࡢᏛ఩ࢆᤵ୚ࡍࡿ࡟༑ศ
࡞౯್࠶ࡿࡶࡢ࡜ㄆࡵࡓࠋ
ูグᵝᘧ➨ 7ྕ㸦➨ 16᮲➨ 3㡯㛵ಀ㸧 
 
᭱ ⤊ ヨ 㦂 ࡢ ⤖ ᯝ ࡢ せ ᪨ 
 
༤ኈࡢᑓᨷศ㔝ࡢྡ⛠ ༤ኈ㸦 ṑᏛ 㸧 
Ặྡ   ᒣ⏣ ᱜ 
Ꮫ ఩ ᤵ ୚ ࡢ ᮲ ௳ Ꮫ఩つ๎➨ 4᮲➨ۑ1 ࣭2㡯ヱᙜ 
ㄽ ᩥ 㢟 ┠ 
Development of novel peptide drug against bone destructive diseases 
(㦵◚ቯᛶ⑓ኚ࡟ᑐࡍࡿ᪂つ࣌ࣉࢳࢻ⸆ࡢ㛤Ⓨ) 
 
 
᭱⤊ヨ㦂ᢸᙜ⪅ 
 
୺  ᰝ ᩍᤵ ྜྷᏊ ⿱஧                    ༳ 
 
ᑂᰝጤဨ ᩍᤵ ὠ㈡ ୍ᘯ                      
 
ᑂᰝጤဨ ᩍᤵ 㧘⏣ 㝯                      
 
 
ࠝ᭱⤊ヨ㦂ࡢ⤖ᯝࡢせ᪨ࠞ 
ุ ᐃ ྜ ᱁ 
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